microRNA-21 protects against ischemia-reperfusion and hypoxia-reperfusion-induced cardiocyte apoptosis via the phosphatase and tensin homolog/Akt-dependent mechanism.
Myocardial tissue injury caused by ischemia and hypoxia is a major cause of fatal diseases, including coronary atherosclerosis resulting from myocardial infarction and stroke. A number of microRNAs have been demonstrated to function as protectors against ischemia-reperfusion (I/R) and/or hypoxia-reperfusion (H/R)-induced myocardial injury, including microRNA-21 (miR-21). However, the protective mechanism of miR-21 has not been fully elucidated. The present study demonstrated that miR-21 had an anti-apoptotic role in I/R-induced myocardial damage in vivo and in H/R-induced H9C2 cell death in vitro. Of note, the present study indicates that a common molecular mechanism is likely to exist in I/R- and H/R-induced cardiocyte apoptosis. During I/R and H/R, forced expression of miR-21 upregulated the Akt signaling activity via suppressing the expression of phosphatase and tensin homolog (PTEN) and the increased activity of Akt signaling further inhibited apoptosis partially by increasing the ratio of B-cell lymphoma 2(Bcl-2)/Bcl-2-associated X protein, which further suppressed the expression of caspase-3. In conclusion, to the best of our knowledge, it was shown for the first time that miR-21 had a protective role in I/R- and H/R-induced cardiocyte apoptosis via the PTEN/Akt-dependent mechanism. The present study indicates that miR-21 may be a promising agent for the treatment of I/R and H/R-induced myocardial injury.